lia sp.) have proven to successfully detect toxicity of traditional and emerging contaminants, such as pharmaceuticals, nano-, and micromaterials (Morgana et al., 2016; Estevez-Calvar et al., 2017; Faimali et al., 2017; Gambardella et al., 2017) .
Valentina Giussani, ARPAL and DISTAV-University of Genova, proposed an approach for environmental risk assessment of harmful microalgae. Some microalgal species are known to negatively affect ecosystems, other organisms, and/or human activities by production of toxins. Occurrence of these species, which is often associated with harmful algal blooms (HABs), seems to have increased worldwide over recent decades but no standard protocols to assess the associated environmental risk exist. Ostreopsis cf. ovata is one of the most common benthic harmful dinoflagellates along Italian coasts. Several algal samples collected during different phases of its growth were tested on Artemia salina and other model organisms from different taxa (other crustaceans, larvae and juveniles of sea urchins and polyps and ephyrae of jellyfish) to understand how toxic effects vary with direct/ indirect exposures and life cycle (Faimali et al., 2012; Privitera et al., 2012; Giussani et al., 2016) . Nauplii of A. salina and ephyrae of the jellyfish Aurelia sp. were the most sensitive to direct contact with O. ovata culture. The study demonstrates an approach that could be applied as a standard protocol to study the ecotoxicological impact of harmful algal species.
Francesca Caloni, Università degli Studi di Milano-DIMEVET, presented a lecture entitled "Emerging contaminants of natural and synthetic origin: in vitro approach." Possible adverse effects of contaminants of emerging concern (CECs), be they natural or synthetic, alone or in a mixture, are of interest for risk assessment. Research is aiming on the one hand at the protection of animals used for scientific purposes (Directive 2010/63 EU) by application of the 3Rs (Reduce, Refine, Replace), and on the other hand at a predictive interdisciplinary science for risks related to the environment, humans, and animals. The presentation focused on the evaluation of the effects of CECs including natural compounds such as beauvericin, an emerging mycotoxin, and ciguatoxin (Coccini et al., 2017) , an emerging marine toxin, as well as synthetic substances like the herbicide glyphosate, as a chemical or in a formulation (Perego et al., 2017) . Different cell-based assays for the evaluation of neurotoxicity, endocrine disruptor effects, but also bioavailability, mechanism of action, mode of action, metabolism and transport were applied. The importance of in vitro approaches as part of an integrated testing strategy (ITS) (Rovida et al., 2015) , and species-specific models, including organoids, was discussed.
Isabella De Angelis, Istituto Superiore di Sanità spoke on in vitro approaches for nanotoxicology. Nanomaterials (NM) are Environmental pollution is a relevant source of contaminants affecting human health and ecosystems. Generally, target organisms are chronically exposed to a multi-constituent mixture in which each pollutant is present at a low concentration. In the last decades, the use of in vitro methods has increased in environmental toxicology and ecotoxicology due to technological development and the availability of validated assays and protocols. The use of experimental models, endpoints, and in vitro approaches in environmental toxicology was discussed at the meeting "Environmental contaminants and in vitro methodologies" held in Genova in May 2018, hosted by Italy's National Research Council, Research Area of Genova, and organized by CELLTOX Italian Association of in vitro Toxicology. The meeting sessions were chaired by Diego Baderna, President of CELLTOX, and Susanna Alloisio.
Diego Baderna, Istituto di Ricerche Farmacologiche Mario Negri IRCCS, focused on air quality, presenting the strategy adopted by the LIFE+ COBRA project to investigate the toxicity of brake-derived particulate matter on in vitro human bronchial cells and ecological plant targets. Brake wear can represent more than 10% of the total particles emitted by road traffic. The studies were done on particulate matter generated under laboratory conditions using test benches that simulate vehicle braking cycles of traditional or innovative brake pads. PM2.5 particles were sampled using impactor devices equipped with Teflon filters and sonicated to detach particles from the filter. Effects on cell proliferation, cytotoxicity, and sublethal responses (oxidative stress, DNA damage, and mitochondrial membrane potential) were measured in exposed human immortalized bronchial cells BEAS-2B cells. Non-airborne debris was collected on a stainless-steel tray placed on the test bench and its ecotoxicological impact on soil plants, freshwater crustaceans, and microalgae was evaluated. Particles derived from cementitious pads were less toxic in vitro than those from traditional pads with regard to cell proliferation and sublethal effects; a similar trend was found also in plants exposed to debris-contaminated soils (Maiorana et al., 2019) .
Chiara Gambardella, IAS CNR Genova, presented a new approach to ecotoxicity assessment of emerging contaminants in the marine environment based on behavioral responses of invertebrates. Traditional ecotoxicological endpoints are not always sufficiently sensitive, therefore there is an urgent need to develop alternative endpoints. Behavioral responses are promising indicators of environmental stress, since they provide an indication of toxicity before organism death (Melvin and Wilson, 2013 18, 16-23. doi:10.1016 /j.hal.2012 .03.009 Rovida, C., Alépée, N., Api, A. M. et al. (2015 . Laura Canesi, DISTAV-University of Genoa, gave a presentation entitled "Alternative methods for the screening of emerging contaminants", focusing first on the use of unconventional model organisms for studying marine pollutants (Fabbri et al., 2014) and then on in vitro animal and human models to evaluate the adverse effects of endocrine disruptors and obesogens (Balbi et al., 2017; Grasselli et al., 2017) .
Speakers and audience participated in a round table discussion on the integration of different disciplines to challenge old and emerging problems in environmental toxicology. Sharing knowledge, through the presentation of technologies applied in different areas of research, may be a starting point for the creation of an interactive platform, with a toxicological vision involving ecosystems, animals, and humans in relation to health and safety. Meetings like this one, especially addressed to students and young researchers, and involving local environmental protection agencies, universities, and research centers, can contribute to forming a new community of experts working for a global science and can promote cooperation among different research fields and institutions.
